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PEOVISIONAL SPEOIFIOATIOHT 

Improvements in or relating to Synchronous Electric Motors of the 

Squirrel Cage Type 



We, Thb Croydon Enginekhing Com- 
PANT LmrcBD, a British Company, of 80, 
Gloucester Eoad, Croydon, in the County 
of Surrey, Phtt.t.tp Sydney Fiilmin, of 
The Shanty, Wallington Green, in the 
County of Surrey, and CraiL Fkederick 
Ernest Payots, of 133, Alexandra Road, 
East Croydon, in the County of Surrey, 
hoth British Subjects, do herehy declare 
the nature of this iavention to be as 
follows: — 

This invention relates to synchronous 
electric motors of the squirrel cage type. 

In synchronous electric motors of the 
squirrel cage type the usual method of 
obtaining synchronism is by forming the 
rotor core with circumferentially spaced 
longitudinal channels whereby a number 
of lono:itudinal salient poles are consti- 
20 tuted between the channels. 

These channels, however, have the dis- 
advantage that by uncovering some of the. 
rotor bars they render them incltective 
while the motor is at a standstill and thiis 
the starting torque depends on the posi- 
tion of said rotor and there are de&iite 
weak spots at which the starting torque is 
very low. Moreover these channels, in 
increasing the mean effective air gap, in- 
crease the required amount of magnetis- 
ing current. 

It is the object of the pie^ent invention 
to provide means by which these disad- 
vantages will be obviated and a syn- 
35 chronous motor will be produced which 
mil have nearly uniform starting torque 
and wiU require substantially no more 
current than an ordinary non-synchronous 
mot-or. 

The invention consists broadly in the 
arrangement that the locking of the rotor 
at synchronous speed is obtained by f orm- 
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ing slots in the rotor core tindemeath the 
rotor bars — ^that is between the rotor bars 
and the axis — instead of channels in the 45 
surface of said rotor core. This causes 
distortion of the flux path resulting in a 
high reluctance path for the flux imme- 
diately the rotor begins to slip. 

Preferably the rotor is divided into a 
niunber of longitudinal sections around 
its axis, equal to the number of poles on 
the stator, and a longitudinal slot is 
formed in each section just underneath 
the bars, the length of the slots depending 55 
on the sjTichronous power required. The 
slots are of greater width (circumferen- 
tially) than depth (radially) and their 
cross sections curved about the axis of the 
rotor as centre. 

When the rotor is running light the 
poles of the stator will normally be in 
common radial lines with the respective 
slots so that the flux paths will pass sym- 
metrically between the slots. Upon an 
increase of load the rotor will be deflected 
backwards with respect to the field and the 
slots will begin to increase the reluctance 
of the flux paths until equilibrium is 
obtained. 

For a given value of flux per pole this 
arrangement requires only a slight in- 
crease in the ampere turns per pole as 
compared to an ordinary non-synchronous 
motor, as the reluctance of the flux path 75 
is only slightly affected by the synchron- 
ising slots. 

Dated this 20th day of February, 1935. 
A. A. THOENTON, 
Chartered Patent Agent, 
7, Essex Street, Strand, 
London, W.C.2, 
For the Applicants. 
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COMPLETE SPECIFICATION 
Improvements in or relating to Synchronous Electric Motors of the 

Squirrel Cage Type 



We, The Croydon Engineering Com- 
pany Limited, a British Company, of 80, 
[Price If-} 



Gloucester Road, Croydon, in the County SO 
of Surrey, Phillip Sydi^kt Firmin, of 
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Tlie Shanty, Walbngton Green, in the seen from the lines of force that there are 
County of Surrey, and Cyhil Fkedkhick four poles on the stator (not shown). The 

Ernest Patne, of 133, Alexandra Road, rotor 1 is divided into the same number 
East Croydon, in the Coimty of Surrey, of (i.e. four) longitudinal sections round 

5 both. British Subjects, do hereby declare its axis, and a longitudinal slot 2 is formed 70 

the nature of this invention and in what in each section just underneath the bars 

manner the same is to be perf ormerl, to be 3, the length of the slots depending on the 

particularly described and ascertained in synchronous power required. As shown 

and by the following statement;-- the slots 2 are of greater width (circum- 

10 This invention relates to sjfnchronous ferentially) than depth (radially) and 76 

electric motors of the aquirrel cage their cross sections are curved about the 

type- axis of the rotor 1 as centre. 

In synchronous electric motors of the When the rotor 1 is running light the 

squirrel cage type the usual method of poles of the stator will normally be in 

15 obtaining synchronism is by forming the common radial lines with the respective 80 

rotor core with circumferentially spaced slots 2 so that the flux paths will pass 

longitudinal channels whereby a number symmetrically between the slots as indi- 

of longitudinal salient poles are consti- cated in Fig, 1. TIpon an increase of load 

tuted between the channels. the rotor 1 will be deflected backwards 

20 These channels, however, have the dis- with respect to the field towards the posi- 85 

advantage that by uncovering some of the tion shown in Fig. 2 and the slots 2 will 

rotor bars they render them ineffective begin to increase the reluctance of the 

while the motor is at a standstill and thus flux path until equilibrium is obtained, 
the starting torque depends on the posi- For a given value of flux per pole this 

25 tion of said rotor and there are definite arrangement requires only a slight in- 90 

weat spots at which the starting torque is crease in the ampere turns per pole as 

very low. Moreover these channels, in compared to an ordinary non-synchronous 

increasing the mean effective air gap, in- motor, as the reluctance of the flux path 

crease the required amount of magnetis- is only slightly affected by the synchronis- 

30 ing current, ing slots. 95 
It is the object of the present invention In construction the core I is built up in 

to provide means by which these disad- the usual way of a number of disc lamin- 

vantages will be obviated and a syn- ations each of which is formed near its 

chronous motor will be produced which periphery with perforations which consti- 

35 will have nearly uniform starting torque tute holes through the complete core for IQO 

and will require substantially no more receiving the copper bars 3. In the pre- 

current ikasL an ordinary non-synchronous sent arrangement some or all of the lamin- 

^^t^' ' ' . ations are formed with four additional 

The invention consists broadly in the holes which constitute the synchronising 

40 arrangement that the locking of the rotor slots 2 extending partly or wholly through 106 

at synchronous speed is obtained, without the complete core. 

the use of synclu^onifiing grooves in the Saving now particularly described and 

periphery of the rotor core, by means of ascertained the nature of our said inven- 

holes in said rotor core underneath the tion and in what manner the same is to be 

45 rotor bars — ^that is between the rotor bars performed, we declare that what we claim 110 

and the axis. This causes distortion of is : 

the flux path resulting in a high reluc- 1. A synchronous electric motor of the 



m accordance therewith will now be means of holes in said rotor-core under- 
described, ref erence^ being made to the neath the rotor bars— that is between the 
accompansring drawings wherein:— rotor bars and the axis. 

55 , Fig. 1 is a somewhat diagrammatic end 2. A synchronous electric motor accord- 120 

view of the rotor of a squirrel cage motor ing to claim 1, wherein said holes are 

in accordance with the invention, show- equally spaced around said rotor and are 

ing the relation of said rotor to the rotat- equal in number to the poles of 

ing field set up by the stator, when the the stator. 

60 is running light. 3. A synchronous electric motor accord- 125 

Fig. 2 13 a similar view showing the ing to claim 1 or 2, wherein said holes are 

said relation when the motor is under a of greater width (circumferentially; than 

heavy load and just about to be pulled out depth (radially) and their cross sections 

of synchronism. are curved about the axis of the rotor as 

65 Referring to these drawings it will be centre. 130 
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4 A synchronotis electric motor sub- A. A. THOE^TTON, 

staiitially as herein described witli refer- Ctartered Patent Agent, 

ence to the accompanying drawings. 7, Essex Street, Starand, 

London, 

Dated this 2nd day of January, 1936. For the Applicants. 
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